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Abstract of RU21 66236 

communication systems transmitting traffic 
blocks. SUBSTANCE: traffic control using, for 
example, data-item blocks for traffic 
measurements in network using asynchronous 
mode of transmission includes following 
operations: maintenance of continuously varying 
value showing if individual traffic block can be 
transmitted; variation of mentioned value so that 
traffic intensity lower than particular 
predetermined value changes mentioned value in 
first direction but not more than to first 
predetermined limit and traffic intensity higher 
than mentioned predetermined value changes 
mentioned value in second direction ; rejection of 
traffic blocks at instant when this value in 
mentioned second direction rises to particular 
predetermined second limit. In order to ensure 
saving of frequency band of system, mentioned 
value is also changed for traffic blocks being 
rejected in mentioned second direction but not 
more than to particular predetermined third limit (- 
D, H); when mentioned value is between second 
and third limits, it should change again in first 
direction at least to mentioned second limit 
before traffic blocks are received. EFFECT: 
improved precision of data transmission. 6 cl, 1 1 
dwg 
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(54) ynPABJIEHME TPA<PHKOM B CHCTEME CBH3H 

(57) 

M3o6peTeHne othocmtch k cucTeMe cbswh, 
nepeflarainefi 6hokh TpacpMKa, n MOweT 6biTb 
ncnorib30BaHO, HanpuMep, npn M3MepeHMH 
TpacpMKa c ncnonb30BaHneM 6jiokob H3 
anevieHTOB flaHHbix b ceTM c acuHxpoHHbiM 
pe>KHMOM nepeflann. TexHunecKHM pe3ynbTaT - 
noBbiujeHne tohhootm nepeflaHM flaHHbix. 
rioBbiiueHMe tohhoctm nepeflaHM flaHHbix 
ocymecTBnneTcn 3a cneT Toro, hto cnoco6 
BKnioHaeT onepaqnn noflflepwaHMH HenpepbiBHO 
M3MeHHiomeMca BennHMHbi, onpeflenflwineM, 
MO>KeT nn nepeflaBaTbca MHflMBUflyanbHbiPi 6jiok 
TpacpMKa, M3MeHeHM« 3HaneHna yKa3aHHofi 
BennHMHbi TaK, mto MHTeHCMBHOcTb TpacpMKa 
HMH<e, HeM KOHKpeTHoe npeflBapnTenbHoe 
onpefleneHHoe 3HaHeHMe, mMenaei 3HaneHMe 
yKa3aHHoCi BenwuHbi b nepBOM HanpaBneHMM, ho 
He 6onee HeM flo npeflBapnTenbHO 
onpefleneHHoro nepBoro npeflenbHoro 3HaHeHMa, 
a HHTeHCMBHOCTb TpacpMKa Bbiuje yKa3aHHoro 



npeflBapnTe/ibHO onpefleneHHoro 3HaneHMfl 
M3MeHaeT yKa3aHHoe 3HaneHne bo btopom 
HanpaBneHMn, v\ peweKqMM 6noKOB TpacpMKa b 
MOMeHT, Korfla 3HaneHne yKa3aHHOM BennnnHbi b 
ynoMHHyTOM btopom HanpaBneHMM flocwaeT 
KOHKpeTHoro npeflBapnTenbHO onpefleneHHoro 
BToporo npeflenbHoro 3HaneHMH. flna 
oBecneHeHun skohommm nonocbt nacTOT CMCTewibi 
3HaneHMe ynoMflHyTofi BennHMHbi TaioKe 
M3MeHflK)T flna pejKeKTupyeMbix 6hokob TpacpMKa 
b ynoMHHyTOM btopom HanpaBneHMM, ho He 
6onee HeM flo KOHKpeTHoro npeflBapnTenbHo 
onpefleneHHoro TpeTbero npeflenbHoro 3HaHeHHfl 
(-D, H), n Korfla 3HaneHMe yKa3aHHOM BennnnHbi 

HaXOflMTCa Me>Kfly BTOpbIM H TpeTbHM 

npeflenbHbiMn 3HaHeHMflMM, oho aotokho BHOBb 
M3MeHflTbCfi b ynoM^HyTOM nepBOM 
HanpaBneHMM, no MeHbLuefi Mepe, flo 
ynoM^HyToro BToporo npeflenbHoro 3HaneHMH, 
npe>Kfle neM 6noKM TpacpMKa 6yflyT 
npMHMMaTbca. 4 c. m 2 3.n. cp-nbi, 8 Mn. 
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(54) TRAFFIC CONTROL IN COMMUNICATION SYSTEM 

(57) Abstract: 

FIELD: communication systems transmitting 
traffic blocks. SUBSTANCE: traffic control 
using, for example, data-item blocks for 
traffic measurements in network using 
asynchronous mode of transmission includes 
following operations: maintenance of 
continuously varying value showing if 
individual traffic block can be transmitted; 
variation of mentioned value so that traffic 
intensity lower than particular 

predetermined value changes mentioned value 
in first direction but not more than to 
first predetermined limit and traffic 
intensity higher than mentioned 
predetermined value changes mentioned value 
in second direction ; rejection of traffic 
blocks at instant when this value in 
mentioned second direction rises to 
particular predetermined second limit. In 
order to ensure saving of frequency band of 
system, mentioned value is also changed for 
traffic blocks being rejected in mentioned 



but not more than to 
particular predetermined third limit (-D, 
H); when mentioned value is between second 
and third limits, it should change again in 
first direction at least to mentioned second 
limit before traffic blocks are received. 
EFFECT; improved precision of data 
transmission. 6 cl, 11 dwg 



to 

CO 
CM 



ZD 




7) 



O 
ro 



H3o6peTeHne othocmtch k cnoco6y 
ynpaBneHna TpacpHKOM b cucTeivie cbswm, 
nepeflaromefi 6hokh TpacpMKa, npMHeM cnoco6 
BKnfOMaeT onepauMM noAAepwaHMH nocTOHHHO 
n3MeHfiK)ineficfl BenMHMHbi flna 6noKOB TpacpMKa, 
3HaneHne KOTopofl b nio6oPi MOMeHT BpeMeHU 
onpeflenaeT, MoweT m MHflMBUflyaribHbiii 
npuH^TbiPi 6noK TpacpMKa 6biTb nepeAaH, 
M3MeHeHHfl pj\a npMHHTbix 6noKOB TpacpMKa 
3HaMeHHfi yKa3aHHoPi BenMHMHbi TaK, HToSbi 

MHTeHCHBHOCTb TpacpMKa HMJKe, HeM KOHKpeTHOe 

npeflBapMTenbHO ycTaHcmneHHoe 3HaHeHMe, 
M3MeHana 3HaneHne yK33aHHOM BenMHMHbi b 
nepBOM HanpaBneHnn, ho He 6onee h©m flo 
npeflBapnTenbHO onpeAeneHHoro nepBoro 
npeflenbHoro 3HaHeHH«, a nHTeHCMBHOcTb 
TpacpMKa Bbiiue, HeM yKa3aHHoe npeflBapnTeribHO 
onpefleneHHoe 3HaneHne, M3MeH«na 3HaneHne 
yKa3aHHoCi BenMHMHbi bo btopom HanpaBneHnn; m 
Hanana peweKU,MM 6noroB TpacpMKa, KorAa 
3HaneHMe yrasaHHOM BenMHMHbi b ynoMswyTOM 
btopom HanpaBJieHMM flocTMraeT KOHKpeTHoro 
npeflBapMTeribHO onpeAeneHHoro BToporo 
npeAenbHoro 3HaneHMR H3o6peTeHMe TaioKe 
OTHOCMTCA k cpMJibTpaM TpacpMKa p,nn 
orpaHMHeHMH TpacpMKa b CMCTeMe CBH3M, 
nepecbinarameM 6hokm TpacpMKa, TaKMe KaK 
Sjiokm aneMeHTOB AaHHbix. 

PeujeHMe, cooTBeTCTByiomee M3o6peTeHMK>, 
MOweT 6biTb Mcnonb30BaHO, HanpMMep, npM 
M3MepeHMM TpacpMKa c Monorib30BaHMeM 6/lOKOB 
M3 aneMeHTOB AaHHbix b ceTM c acMHxpoHHbiM 
pe>KMMOM nepeAaHM (ATM), ho TaioKe oho 

npMM6HMM0 BO B3aMM0CBfl3M C APyrMMM TMnaMM 

TpacpMKa, HanpMMep npM nepecbinKe BU30BOB, 
KaK 6yAeT noacHeHO HMwe. BBMAy pa3Hoo6pa3Ma 
ycnoBMM nepeAaHM AaHHbix 6jiokm AaHHbix, 
naKeTbi, Bbi30Bbi m T.n. aneMeHTbi AaHHbix, 
nepeAaBaeMbie b CMCTeMe, 6yAyT hwws 
Ha3biBaTbCd o6o6iAeHHbiM TepMMHOM "6noK 
TpacpMKa". 

06biMHO npM ycTaHOBneHMM coeAMHeHna pj\n 
Bbi30Ba mjim Ha 3Tane ycTaHOBKM coeAMHeHMfl 
comacyioT napaMeTpbi, KOTopbiMM a°i>kho 
xapaKTepM30BaTbcn sto coeAMHeHMe. TMnoBbie 
napaMeTpbi coeAMHeHMn BKmonaioT 
MaKCMMaribHyio crapocTb m cpeAHroto crapocTb 
TpacpMKa. C tom km 3peHMsq ceTM He BcerAa 
o6ecneHMBaeTcn, hto cornacoBaHHbie 
napaMeTpbi 6yAyT aBTOMaTMHecKM 

ycTaHaBTiMBaTbCfl p,m Kawora coeAMHeHMR 

["IpMHMHa 3T0TO 3aKJlK3HaeTCfl B TOM, HTO AHA 

nonb30BaTenn 3aTpyAHMTenbHO tohho 3HaTb 
3apaHee xapaicrepMCTMKM TpacpMKa. HanpMMep, 
Mo>KeT 0Ka3aTbca BecbMa TpyAHo 3apaHee 
onpeAenMTb cpeAHioio CKopocTb nepeAaHM b 
6mt3x OKaToro BMAeocMmana. A6oHeHTCKaa 
annapaTypa MO>KeT 6biTb HeMcnpaBHOM wm 
nonb30BaTeriM MoryT npeAHaMepeHHO AaTb 
3aHM>KeHHyio oueHicy Tpe6oBaHMM no LUMpMHe 
nonocbi ppa noAflepwaHMfl 3aTpaT Ha 6onee 
HM3K0M ypoBHe. BBMAy, HanpMMep, yKa3aHHbix 
npMHMH Heo6xoAMMO rapaHTMpoBaTb b 
MHTepcpeMce "ceTb-a6oHeHT", HTo6bi mctohhmkm 
TpacpMKa ocTaBanMCb b cornacoBaHHbix 
npeAenax Ha 3Tane ycTaHOBneHMH coeflMHeHMR 

BblJIM pa3pa60TaHbl pa3TIMHHbie MeXaHM3Mbl 

AJiR onpeAeneHMA cTpaTerMM oi^eHKM mctohhmkob 

TpacpMKa, 60flbUJMHCTBO M3 KOTOpblX 

npeAycMaTpMBaeT onpeAeneHMe cpeAHeii m 
MaKCMManbHofi CKopocTeii Ann MCTOHHMKa 

TpacpMKa M AflMTejlbHOCTM aKTMBHblX nepMOAOB. 
OAHMM M3 TaKMX MeX3HM3M0B flBTIfleTCfl TaK 

Ha3biBaeMbiM npMHUMn "npoTeKaioLAero BeApa", 
pacKpbiTbiM, HanpMMep, b pa6oTe Raif O. 



Onvural, Asynchronous Tranfer Mode Networks, 
Performance Issues, Artech House Inc., 1994 
(ISBN 0-89006-662-0), Chapter 4.5.1. 3tot 
npMHL|Mn Mcnonb30BaH, HanpMMep, b anropMTMe 
GCRA (anropMTM ochobhom ckopoctm nepeAaHM 
3/ieMeHTOB AaHHbix) cpyHKi^MM UPC (ynpaBneHMe 
napaMeTpaMM Mcnonb30BaHMH) cstm c 
acMHxpoHHbiM pe>KMMOM nepeAaHM (ceTM ATM), 
npMHeM anropMTM GCRA Mcnonb3yeTCH p,m 

KOHTponfl TOTO, HTO TpaCpMK 3JieMeHTOB AaHHblX B 

ceTM cooTBeTCTByeT cornaiueHMio o napaMeTpax 
TpacpMKa nm KOHKpeTHoro coeAMHeHMn. 

BbiLueynoMAHyTbie M3BecTHbie MexaHM3Mbi, 
OAHara, He ABnniOTCfl HaMnynujMMM 
B03MO>KHbiMM, HanpMMep, B TaKMX npMMeHeHMfix, 

B KOTOpblX KOHKpeTHbIM MajlblM 

MHCpOpMai^MOHHblM 6jTOK (3/ieMeHT AaHHblX) 
KpMTMHeH C TOHKM 3peHMH KOppeKTHOTO npMeMa 

6onbUJoro MHCpopMaqMOHHoro SjioKa. B TaKOM 
cnynae noTepn Manoro MHCpopMaqMOHHora 
6noKa, HanpMMep KaApa AAL (ypoBHn ATM 

3AanTaL|MM), MO>KeT npMBecTM K Heo6xOAMMOCTM 

noBTopHOM nepeAaHM Sonbworo KonMHecTBa 
MHcpopMa^MM. HanpMMep, ecnM noTOK AaHHbix 
pa3AeneH Ha "cerMeHTbi", KOTopbie c>KaTbi m 

3aKOAMp0BaHbl, TaK HTO KaXCAblM 

3aiiJMCppoBaHHbiM 6hok AaHHbix MMeeT AJiMHy b 
HecKoribKO coTeH sneMeHTOB AaHHbix, to noTepn 
oahoto mjim HecKonbKMX sneMeHTOB AaHHbix 

MO»eT npMBeCTM K TOMy, HTO npMeMHMK He 
CMO>KeT BOCCTaHOBMTb 6nOK AaHHblX M BCe 

aneMeHTbi KOHKpeTHoro 6noKa AaHHbix 
Heo6xoAMMO SyAeT nepeAaTb noBTopHO. 

HcnO/lb30BaHMe M3BeCTHblX MeX3HM3M0B 

KOHTpona b BapMaHTax peanM3aL(MM toto TMna, 

KOTOpblki onMCaH BblUie, npMBOAMT K 

6ecnone3HOMy pacxoAOBaHMio ceTeBbix 
pecypcoB. 3to cBA3aHo c TeM, hto M3BecTHbie 

MeXaHM3Mbl OrpaHMHMBaiOT TaK, HT06bl 

npMHMMaeMbiM TpacpMK BcerAa cooTBeTCTBOBan 
cornaujeHMio o napaMeTpax TpacpMKa (t. e. 
pe>KeKTMpyioTca TonbKo Sjiokm TpacpMKa, 
HapyujaioiAMe cornaujeHMe o napaMeTpax 

TpacpMKa), npMHeM pe>KeKTMpOBaHMe KOHKpeTHOM 
HaCTM npMBOAMT K TOMy, HTO AOH>KHbl nOBTOpHO 

nepeAaBaTbcn npMH^Tbie 6hokm TpacpMKa. 

3aAaneM HacTOfimero M3o6peTeHMfl flBnneTcn 
ycTpaHeHMe HaMBonee npocTbiM cnooo6oM 
HeAocTaTKa, yKa3aHHoro Bbiiue. 3tot pe3ynbTaT 
AOCTMraeTca b cnoco6e, cooTBeTCTByioLneM 

M306peTeHMK3, KOTOpbIM OTJlMHaeTCfl TeM, HTO 

yKa3aHHoe 3HaneHMe BenMHMHbi TaioKe 
M3MeHneTCfl AJin pe>KeKTMpyeMbix 6/iokob 
TpacpMKa b ynoMAHyTOM btopom HanpaBJieHMM, 
ho He 6onee HeM ao KOHKpeTHoro 
npeABapMTenbHO onpeAeneHHoro TpeTbero 
npeAenbHoro 3HaneHMfl, npMHeM KorAa 3HaneHMe 

yK33aHH0M BenMHMHbi HaXOAMTCfl Me>KAy BTOpbIM 

m TpeTbMM npeAenbHbiMM 3HaneHMfiMM, oho 

AOJ1>KHO 6blTb BHOBb M3MeHeHO B ynOMHHyTOM 

nepBOM HanpaBneHMM, no MeHbLuefi Mepe, ao 
ynoMHHyToro BToporo npeAenbHoro 3HaHeHMH, 
npe>KAe HeM 6noKM TpacpMKa 6yAyT npMHRTbi. 
Btopom BapMaHT ocymecTBneHMH HacTOflinero 
M3o6peTeHMa othocmtcs k cnoco6y ynpaBneHMH 
TpacpMKOM b CMCTeMe cb?13M, nepecbinaioiAeM 
6noKM TpacpMKa, npMHeM cnoco6 BKnionaeT 
STanbi BbiHMcneHMii TeopeTMHecKoro BpeMeHM 
npMXOAa (TAT) Ann cneAyioiAero npMXOAflinero 
6noKa TpacpMKa, npMHeM AeficTBMTenbHoe BpeMH 
npMXOAa BXOAHLqero 6noKa TpacpMKa 
onpeAenneT, MO>KeT nM nepecbinaTbcn 

KOHKpeTHbIM 6nOK TpacpMKa; M3MeHeHMfl 

nocpeACTBOM npM hm MaeMbix 6hokob TpacpMKa 
TeopeTMHecKoro BpeMeHM npMXOAa TaK, hto 
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MHTeHCHBHocTb TpacpMKa HM>Ke, HeM KOHKpeTHOe 
npeflBapMTenbHO onpefleneHHoe 3HaneHMe, 
M3MeH«eT TeopeTMMecKoe BpeMfl npuxofla 
MeHbiue, neM MHTeHcuBHOoTb TpacpMKa 6onee 
BbicoKaa, neM ynoMHHy-roe npeflBapMTenbHO 
onpefleneHHoe 3HaneHMe; m pea<eKTnpoBaHHfl 
6noKa TpacpMKa, npMXOflaiflero paHbiue 
TeopeTMHecKoro BpeMeHM npuxofla (TAT) Ha 
BenuMMHy KOHKpeTHoro npeflBapMTenbHO 
onpefleneHHoro MHTepBana BpeMeHM, 
onpeflenaeMoro momshtom BpeMeHM (TAT-L). 
flaHHoe M3o6peTeHne oTnMHaeTCH TeM, hto 
peweKTiipoBaHHbie 6jiokm TpacpMKa 

Mcnonb3yKDTC5t npM M3MeHeHMM TeopeTMHecKoro 
BpeMeHM npMxofla, ho He 6onee MeM ao 
KOHKpeTHoro npeflBapMTenbHO onpefleneHHoro 
npeflenbHoro 3Ha4eHMfl (BpeMfl + H). 

H3o6peTeHMe Taiwe othocmtca k cpMnbTpy 
Ana orpaHMHeHMfl TpacpMKa b cMCTeMe cbswm, 
nepeflaromeM 6noKM TpacpMKa, tskms KaK 
aneMeHTbi flaHHbix, npMMeM cpMnbTp coaepwMT 
cpeflCTBO flna noflqepwaHMfl HenpepbiBHO 
M3MeHatoiiie(ic« BenMHMHbi, 3HaneHMe KOTopofi b 
nra6oM MOMeHT BpeMeHM onpeflenaeT, MO>KeT nM 
MHflMBMflyanbHbiM 6noK TpacpMKa 6biTb npMHflT 
Ana nepecbinKM; cpeflCTBO flnn M3MeHeHMfl 
3HaneHMH TaKoCi BenMHMHbi flnn npMHMMaeMbix 

6nOKOB TpacpMKa TaK, HTO MHTeHCMBHOCTb 

TpacpMKa, 6onee HM3Kan, neM KOHKpeTHOe 
npeflBapMTenbHO onpefleneHHoe 3HaneHMe, 
M3MeH^eT 3HaneHne yKa3aHHOM BenMHMHbi b 
nepBOM HanpaBneHMM, ho He 6onee neM flo 
npeflBapMTenbHO onpefleneHHoro nepBoro 
npeflenbHoro 3HaneHMfl, a MHTeHCMBHOCTb 
TpacpMKa, 6onee BbicoKaa, neM yKa3aHHoe 
npeflBapMTenbHO onpefleneHHoe 3HaneHMe, 
M3MeH«eT 3HaneHMe yKa3aHHoCi BenMHMHbi bo 
btopom HanpaBneHMM; m cpeflCTBO flna 
pe>KeKTMpoBaHMn 6noKOB TpacpMKa, Korfla 
3HaneHMe yKa3aHHofl BenMHMHbi flocTMraeT m 
npeBbiiuaeT b ynoMHHyTOM btopom HanpaBneHMM 
KOHKpeTHOe npeflBapMTenbHO onpefleneHHoe 
BTopoe npeflenbHoe 3HaneHMe. H3o6peTeHMe 
OTnMHaeTcn TaiOKe TeM, hto oho flononHMTenbHO 

COflep>KMT CpeflCTBO flna M3MeHeHMfl 3HaHeHM51 

yK33aHHOM BenMHMHbi Ana pe>KeKTMpyeMbix 
6noKOB TpacpMKa b ynoManyTOM btopom 
HanpaBneHMM, ho He 6onee, MeM flo KOHKpeTHoro 
npeflBapMTenbHO onpefleneHHoro TpeTbero 
npeflenbHoro 3HaneHMfl. 

H3o6peTeHMe TaiOKe othocmtca k cpMnbTpy 
Ann orpaHMHeHMfl TpacpMKa b CMCTeMe cbh3m, 
nepeflaroifleCi 6noKM TpacpMKa, TaKMe ksk 
aneMeHTbi flaHHbix, npMMeM cpMnbTp coflep>KMT 
BbiHMcnMTenbHoe cpeflCTBO flna BbiHMcneHMH 
TeopeTMHecKoro BpeMeHM npMxofla, 
cooTBeTCTBytoiflero BpeMeHM npMxofla 
cneflyioiflero 6noKa TpacpMKa; cpeflCTBO 
cpaBHeHMfl flnn cpaBHeHMfl fleficTBMTenbHoro 
BpeMeHM npMxofla npMXOflfliflera 6noKa TpacpMKa 

C BblHMCneHHbIM TeopeTMH6CKMM BpeMeHeM 

npMxofla m c BpeMeHeM, 3aBMCfliflMM ot Hero; m 
cpeflCTBO npMHSTMfl pemeHMfl, pearMpyioiflee Ha 
pe3ynbTaT, nonyneHHbiM cpeflCTBOM cpaBHeHMH, 
flna onpefleneHMfl, MO>KeT nM MHflMBMflyanbHbiM 
6noK TpacpMKa 6biTb npMHAT ann nepecbinKM. 
H3o6peTeHMe OTnMHaeTca TeM, hto 
BbiHMcnMTenbHoe cpeflCTBO BbinonHeHO c 

B03MO>KHOCTb(0 M3MeHeHMfl TeopeTMHeCKOTO 

BpeMeHM npMxofla TaiOKe p,m peweKTMpyeMbix 
6noraB TpacpMKa, ho He 6onee neM Ha 
KOHKpeTHOe npeflBapMTenbHO onpefleneHHoe 
npeflenbHoe 3HaneHMe. 

Mflea M3o6peTeHMfl coctomt b 

MOflMCpML^MpOBaHMM M3BeCTHblX MeX3HM3MOB 



ynpaBneHMa b HM3KonacTOTHOM HanpaBneHMM, 
HToSbi ohm ocyiflecTBnfinM cpMnbTpaqMio Bcero 
TpacpMKa ot MCTOHHMKa TpacpMKa, He 
noflHMHfuoLflerocfl cornacoBaHHbiM napaMeTpaM. 

PeiueHMe, cooTBeTCTByioiflee M3o6peTeHMK), 
o6ecneHMBaeT npocTbiM cnoco6oM co3naHMe 
MexaHM3Ma ynpaBneHMa, no3BonHK>mero 
caKOHOMMTb nonocy nacTOT ceTM bo b33Mmocb^3m 

C TMnaMM MCTOHHMKOB TpacpMKa, OnMCaHHblMM 



B nocneflyioineM onMcaHMM M3o6peTeHMe m 
era npeflnoHTMTenbHbie BapMaHTbi 

ocya(ecTBneHMfl SyayT onMcaHbi 6onee fleTanbHo 
co ccwnKaMM Ha MnniocTpMpyroiflMe nepTe>KM, Ha 
KOTopux npeflCTaBneHO cneflyioiflee: 

ct>Mr. 1 - MnniocTpaqMfl M3BecTHoro npMHi^Mna 
"6aHKa MapKepoB", 

ct>Mr. 2 - 6noK-cxeMa nocneflOBaTenbHOCTM 
onepai^MM, ocyiflecTBnaeMOM b npopewMBaioiflefi 
norMHecKOM cxeMe (T.e. cpMnbTpe) b 

COOTBeTCTBMM C CpMr. 1 , 

ct>Mr. 3a - 6noK-cxeMa, MnniocTpMpyioiflaa 

CnOCoS, COOTBeTCTByiOlflMM M306peTeHMK3, 

cornacHo nepBOMy BapMaHTy, 

<J)Mr. 3b - 6noK-cxeMa, MnniocTpMpyioiflafl 
pa6oTy npope>KMBa(omeM norMHecKOM cxeMbi no 
cpur. 3a, 

c&Mr. 3c - MnniocTpauMfl pa6oTbi 
npope^KMBaioifleM norMHecKOM cxeMbi b 

COOTBeTCTBMM c M306peTeHMeM, 

0Mr. 4 - 6noK-cxeMa, MnmocTpMpyroiflafl 
pa60Ty BTOpOM M3BeCTHOM npope>KMBaK3ifleM 
norMHecKOM cxeMbi, 

<t>vtr. 5 - 6noK-cxeMa nocneflOBaTenbHOCTM 
onepaL(MM, MnniocTpMpyioiflan cnoco6, 

COOTBeTCTByiOlflMM M306peTeHMK3, B npMMeHeHMM 

k M3BecTHOM npope>KMBaioifleM norMHecKOM 
cxeMe, noK33aHHOM Ha cpwr. 4, 

ct>Mr. 6 - 6noK-cxeMa, MnnwcTpMpyioiflaFi 
pa6oTy TpeTbeii M3BecTHOM npope>KMBaioifleM 
norMHecKOM cxeMbi, 

d>Mr. 7a - 6noK-cxeMa nocneflOBaTenbHOCTM 
onepaqMM, MnniocTpMpyioiflasi cnoco6, 

COOTBeTCTByiOlflMM M306peTeHMK), B npMMeHeHMM 

k M3BecTH0M npopejKMBaioifleM norMHecKOM 
cxeMe, noKa3aHHOM Ha cpMr. 6, 

<t>Mr. 7b - 6noK-cxeMa, MnniocTpMpyioiflafi 
pa6oTy npopewMBaioifleM 6noK-cxeMbi no cpMr. 7a 

d>Mr. 8 - MnniocTpaqMR anbTepHaTMBHoro 
BapMaHTa ocyiflecTBneHKH npope>KM BaioifleM 
nornnecKOM cxeMbi b cooTBeTCTBM m c 
M3o6peTeHneM. 

nocKonbxy HacToaiflee M3o6peTeHMe Tpe6yeT 
nMiub He3HaHMTenbHbix MOflMCpMKaqMM 
M3BecTHbix MexaHM3MOB ynpaBneHMfl, TO 
CHanana co ccbinKaMM Ha cpMr. 1 m cpMr. 2 6yfleT 
onMcaH M3BecTHbiM npMHqMn "6aHKa MapKepoB". 

flnn BXOfl^iflMX 6noKOB TpacpMKa, TaKMX KaK 
aneMeHTbi flaHHbix, opraHM30BaH 6aHK MnM nyn 
MapKepoB 12, b KOTopwfi MapKepbi flo6aBnaioTCfl 
c KOHKpeTHOM nocTOHHHOM HacTOTOM. Ilyn MMeeT 
mskcm ManbHbiM pa3Mep, m MapKepbi, 
nocTynaioiflMe b nyn nocne era 3anonHeHMH, 
SyflyT noTepnHbi. Ka>«flbiM npMXoflfliflMM 6noK 
TpacpMKa flon>KeH 6paTb MapKep M3 nyna nepefl 
TeM, KaK cepBep 11, npeflHa3HaneHHbiM flnn 
nepecbinKM TpacpMKa, cMO>KeT ocyiflecTBMTb 
TaKyio nepecbinicy. Echm nyn nycTOM npM 
nocTynneHMM 6noKa TpacpMKa, to flaHHbiM 6noK 
TpacpMKa 6yfleT pe>KeKTMpoBaH. Pa3Mep nyna 
onpeflenneT MaKCMManbHoe npeflenbHoe 
3HaneHMe flna pa3Mepa naKeTa, KOTopbiii MO>KeT 
nepecbinaTbCfl. nyn MapKepoB, TaKMM o6pa30M, 
o6pa3yeT pecypc, KOTopbiii C03flaeTCfl flnn 
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noTOKa TpacpMKa m KOTopbiM coKpam,aeTca nofl 
B03fleficTBMeM BXOAawero TpacpMKa ki 
B03pacTaeT, noonepeAHO, bo BpeMeHM. TaKoe 
ycTpoficTBO Morno 6bi npeACTaBnaTb co6om 
cpunbTp mjim npope>KHBaK)myK) nornnecKyK) 
cxeiviy G, npMneM oflHH bxoa STofi norMnecKofi 
cxeMbi o6o3HaneH KaK IN (bxoa), a flBa BbixoAa 
o6o3HaneHbi KaK PASS (npoxoweHne) m GAP 
(nay3a). BxoAam,Me 6noKM TpacpMKa 
HanpaBnaioTca Ha bxoa IN npope>KMBaK>m,eM 
nomnecKOM cxeMbi, a nponycKaeMbie 6jiokh 
TpacpMKa nepecbinaKrrca c Bbixofla PASS. 
npopewnBaiomafl norMnecKaa cxeMa 
orpaHMHMBaeT nacTOTy (nacTOTy noaBneHMa) 
6jiokob TpacpMKa, TaK hto 06-beM npoiueflLuero 
TpacpMKa 3a eflMHMqy BpeMeHM He npeBbiiuaeT 
BbimeynoMflHyToro napaMeTpa nponycKaHMa U 
(6noKOB TpacpMKa b ceicyHAy). B cnynae, rarAa 
o6T=eM BXOAflinero TpacpMKa 3a eflMHMqy 
BpewieHM npeBbiwaeT 3HaneHMe U, 
npopewMBaramaa noronecKaa cxeMa HanpaBnaeT 
HeKOTopbie M3 6noKOB TpacpMKa Ha Bbixon GAP, 

TaK HT06bl CKOpOCTb BblXOflHOTO TpacpMKa C 

Bbixofla PASS He npeBbiiuana U. 

Ha cpMr. 2 noKa3aHa 6noK-cxeMa 
nocneflOBaTe/ibHOCTM onepaqMM b npoLjecce 
pa6oTbi npope>KMBaK)meM non-mecKoCi cxeMbi, 
ocHOBaHHOM Ha npMHL(Mne 6aHKa MapKepoB. B 
naMHTM npope>KMBaK)iAeM norMnecKOM cxeMbi 
3anoMHeHbi cneAyiomue napaMeTpbi: 

- BpeMa t 2 , cooTBeTCTByraLqee nocneAHeMy 
npMLueAiueMy 6noicy TpacpMKa (KOTopoe 
nepBOHananbHo to >Ke caMoe, hto m Teicymee 
BpeMa ti), 

npeAe/ibHoe 3HaneHMe U Ann 
npope>KMBaioiAeM norMnecKOM cxeMbi 
(cpMKCMpoBaHHoe 3HaneHMe). B cnynae, rarAa 
o&beM b cpeAHeM BXOAamero TpacpMKa HMwe, 
neM U, to peweKTMpoBaHMH 6noKOB BXOAam,ero 
TpacpMKa He npoMCXOAMT (b MAeanbHOM cnynae). 
B cnynae, KorAa o6^eM npeAOCTaBnaeMoro 
TpacpMKa npeBbiiuaeT yKa3aHHoe 3HaneHMe, 
MexaHM3M ynpaBJieHMH o6ecnenMBaeT pe>KeKU,MK> 
MacTM 6noKOB TpacpMKa. 

- pa3Mep B (cpMKCMpoBaHHoe 3HaneHMe) nyna, 

3HaneHMe b cneTHMKa nyna, 
npeACTaBnatomee HMcno MapKepoB b nyne b 

nio6oCi KOHKpeTHblM MOMeHT BpeMeHM. 

nepBOHananbHO 3HaneHMe b MO>KeT 6biTb, 
HanpMMep, paBHo Hynto, m HMcno "MapKepoB" 
MO«eT yBenMMMBaTbcn c nocToaHHOM nacTOTOM 
cooTBeTCTBeHHO npeAenbHOMy 3HaneHMK0 U (KaK 
cneAyeT M3 3Tana 23 Ha 6noK-cxeMe 
nocneAOBaTeribHOCTM onepaL(MM). OAHara 
pa3Mep nyna (3HaneHMe cneTHMKa) o6HOBnaeTca 
TonbKO npM nocTynneHMM 6noKa TpacpMKa m Ha 
ocHOBe BenMHMHbi Ana npMHaTMa peweHMa o 

TOM, MO>KeT nM 6blTb npMHSIT AaHHbIM 6noK 

TpacpMKa. 

nocne npMeMa HOBoro 6noKa TpacpMKa (3Tan 
21) npopewMBaiomaa norMnecKaa cxeMa 
3anoMMHaeT TeKymee BpeMa b nepeMeHHOM 
t- i (aTan 22). nocne 3Toro npope>KM Batomaa 
norMnecKaa cxeMa o6HOBnaeT pa3Mep nyna, T.e. 
BbiHMcnaeT 3HaneHMe Ann BenMHMHbi [Ux(ti - t 2 ) 
+ b], cpaBHMBaeT ero co 3HaneHMeM B m 
Bbi6MpaeT Ann nepeMeHHOM b MeHbLuee M3 stmx 
3HaHeHMM. KpoMe Toro, npopewMBatoiuaa 
noranecKaa cxeMa o6HOBnaeT 3HaneHMe 
nepeMeHHOM t 2 (aTan 23). 3aTeM 
npope>KMBaioiu,aa noranecKaa cxeMa npoBepaeT, 
MMeeT nM nepeMeHHaa b 3HaneHMe, 
npeBbiwaiomee HyneBoe (aTan 24). EcnM 3to TaK, 
to npoxoAy nepeMeHHofi npMCBaMBaeTca 



s (T), m 3HaneHMe cneTHMKa 
yMeHbiuaeTCH, T.e. cneTHMK nonynaeT 
OTpML^aTenbHoe npMpameHMe (aTan 25a). B 
cnynae, ecnM 3HaneHMe cneTHMKa b He 
npeBbiujaeT HyneBoe 3HaneHMe, npoxoAy 
nepeMeHHOM npMCBaMBaeTca no>KHoe 3HaneHMe 
(F) (aTan 25b). H, HaKOHeu, Ha 3Tane 26 
SHaneHMe npoxoAa nepeMeHHOM bboamtcs, mto 
03HaHaeT, hto norMnecKan cxeMa npMHMMaeT 
peiueHMe nM6o o nponycKaHMM, nM6o o pe>KeKL(MM 
(nepBoe - b cnynae 3HaMeHMn npoxoAa = T, 
BTopoe - b cnynae 3HaneHMfl npoxoAa = F). 

B cooTBeTCTBMM c M3o6peTeHMeM onepaqMM 
cnoco6a ynpaBneHMfl, onMcaHHoro Bbiiue, 

M0AMCpML(MpyiOTCfl T3K, MT06bl TpaCpMK MOr 

HaKannMBaTb He TonbKO "M36biTOK" MapKepoB, ho 

M MX "HeAOCTaTOK", KOTOpbIM A°n>KeH 6blTb 

BOcnonHeH nepeA nepecbinKOM TpacpMKa. Ha 
npaKTMKe 3to o3HanaeT, hto hmcho MapKepoB 
M0W8T 6biTb TaioKe 0TpML(aTenbHbiM, t. e. pa3Mep 
nyna MMeeT He TonbKO nono>KMTenbHoe 
npeAenbHoe 3HaneHMe (B), ho m OTpMqaTenbHoe 
npeAenbHoe 3HaneHMe, o6o3HaneHHoe onopHbiM 
3HaneHMeM -D. 3to npeAenbHoe 3HaneHMe, 
cneAOBaTenbHO, npeACTaBnneT co6om 
MMHMManbHoe 3HaneHMe cneTHMKa nyna. 

Ha cpMr. 3a MnnracTpMpyeTca pa6oTa 
npope>KMBaK)meM norMHecKOM cxeMbi, 
cooTBeTCTByioiAeM M3o6peTeHMio. nocne 
npMxoAa HOBoro 6noKa TpacpMKa (aTan 31) 
npope)KMBaioiAafl norMHecKan cxeMa 3anoMMHaeT 
TeKymee BpeMfl b nepeMeHHOM t (3Tan 32). 
nocne 3Toro npope>KMBaioiAafl norMnecKan 
cxeMa BbiMMcnneT 3HaneHMe Ana BenMHMHbi 
[Ux(t 1 - 1 2 ) + b], cpaBHMBaeT ero co 3HaneHMeM 
B m Bbi6MpaeT Ana nepeMeHHOM b MeHbiuee M3 
3tmx 3HaneHMM. KpoMe toto, npope^KMBaiomaa 
norMHecKaa cxeMa o6HOBnneT 3HaneHMe 
nepeMeHHOM t 2 (aTan 33). 3aTeM 
npope>KMBaK)iAaa norMnecKaa cxeMa npoBepaeT, 
MMeeT nM nepeMeHHaa b (T.e. pa3Mep nyna) 
3HaHeHMe, npeBbnuatomee HyneBoe (3Tan 34). 
EcnM 3T0 TaK, to npoxoAy nepeMeHHOM 
npMCBaMBaeTca MCTMHHoe 3HaneHMe (T), m 
cneTHMK nonynaeT 0TpML|aTenbH0e npMpameHMe 
(3Tan 35b). B cnynae, ecnM 3HaneHMe cneTHMKa 
b He npeBbiiuaeT HyneBoe 3HaneHMe, npoxoAy 
nepeMeHHOM npMCBaMBaeTca no>KHoe 3HaneHMe 
(F) (3Tan 35a). nocne stoto npoBepaeTca, 
npeBbiiuaeT nM 3HaneHMe cneTHMKa npeAenbHoe 
3HaneHMe -D (3Tan 36). EcnM sto TaK, to Ana 
cneTMMKa 6yAeT Bbi6paHO 6onbiuee M3 3HaneHMM 
-D m b-1 (aTan 37). 3aTeM Ha 3Tane 38 
3HaneHMe npoxoAa nepeMeHHOM BBOAMTca. EcnM 
Ha 3Tane 36 o6Hapy>KeHO, hto 3HaneHMe 
cneTHMKa He npeBbiiuaeT -D, to npou,eAypa 
HenocpeACTBeHHO nepexoAMT Ha 3Tan 38, k 

KOTOpOMy TalOKe npOM3BOAMTCa 

HenocpeACTBeHHbiM nepexoA c 3Tana 35b, Ha 
kotopom npoxoAy nepeMeHHOM npMCBaMBaeTca 

MCTMHHOe 3H3MeHMe (T). 

TaKMM o6pa3DM, 3HaneHMe cneTHMKa 6yAeT, 
cornacHO M3o6peTeHMio, y6biBaTb (t. e. cneTHMK 
SyAeT nonynaTb oTpMLiaTenbHoe npMpameHMe) 
Ha Kax<AbiM peweKTMpyeMbiM 6noK TpacpMKa, noKa 
He 6yAeT A°cTMmyTO HM>KHee npeAenbHoe 
3HaneHMe -D (cm. 3Tan 37). Mhhmm cnoBaMM, 
nocpeACTBOM pe>KeKTMpyeMbix 6noKOB TpacpMKa 
3HaneHMe cneTHMKa 6yAeT o6HOBnaTbca name 
nocne Toro, KaK nyn CTaHeT nycTbiM, npM stom 

nOTOK TpacpMKa CTaHOBMTCa "C HeAOCTaTKOM". 

noTOK TpacpMKa naxoAMTca b "AMana30He 
HeAOCTaTonHocTM", noKa Ana 3HaneHMa b 
cneTHMKa BbinonHaeTca cooTHOiueHMe -D <b<0. 

: 3a, cneTHMK A°n»eH 
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noKa3aTb 3HaneHMe, npeBbiiuaioiflee Hynb, mtoSw 
6noKH TpacpMKa Momn nepecbinaTbca. (Iotok 
TpacpMKa co CKopocTbio, HaMHoro npeBbiLuawLqeM 
MacTOTy reHepupoBaHun (U) MapKepoB, 

HaXOflMTCfl nOCTOHHHO B COCTOHHMM "C 

HeflocTaTKOM", mto 03HaHa©T, hto Bee hdm, no 
KpaMHeM Mepe, 6onbiuMHCTBO 6jiokob TpacpMKa 
6ynyT peweKTMpoBaTbCR Mhwmm cnoBaMM, 
npopewMBaiomsm non-mecKa* cxeMa pa6oTaeT b 

COOTBeTCTBUM C nOrMKOM HM3KOHaCTOTHOM 

cpniibTpaqnn. 

Ha cpur. 3b npeflCTaBneHa 6noK-cxeMa 
npopewMBaioifleM nornnecKoPi cxeMbi, KOTopaa 

MO>KGT pa60TaTb, HanpMMep, B COOTBeTCTBMM c 

TeM, KaK npeflCTaBneHO Ha a>nr. 3a. OcHOBHbiM 
3b©hom npopewMBaiomeii norMHecKofi cxeMbi 
ABnaeTcn 6jiok npMHflTMH peiueHMfl DM, KOTopbiCi 
MMeeT BXOfl IN m Bbixoflbi PASS m GAP (cm. cpur. 
4). 

npopewMBaroiflaa nornnecKan cxeMa, KpoMe 
toto, coflep>KHT naMATb M1 flna nepeMeHHbix 
(' 1 , t2 m b), a TaioKe naMflTb M2 flna nocTOHHHbix 
napaMeipoB (U, B n -D). IIomumo Shokob naMHTM 
npopewMBatomaa nomqecKaa cxeMa coflepwMT 
cpeflCTBO BbNucneHMfl CALC, Macw CLK n, 
B03MO>KHO, TaMMepHoe CpeflCTBO T, KOTopoe 
cyMMnpyeT "MapKepbi" (TaCiMepHoe cpeflCTBO He 
aBnaeTca npnHL(nnvianbHO Heo6xoflMMbiM, KaK 
cneflyeT M3 cpur. 3b). nocne nocTynneHMH 
HOBoro 6nora TpacpMKa 6jiok npMHHTMfl peweHMfi 
DM ocymecTBnaeT ynpaBneHMe nacaMM CLK ana 
3anoMMHaHMfl TeicyLflero BpeMeHM b naMATM M1, 
nocne nero oh ynpaBnaeT cpeflCTBOM 
BbWMcneHMfl CALC flna BbNMcneHMH 3HaneHMfl 
nepeMeHHOM b m am 3anoMMHaHMfl era b naM^TM 
M1. 3aTeM b 6noKe npMHHTMfl peweHMfl 
nponsBOflMTCf) cpaBHeHMe nepeMeHHOM b. B 
3aBMCMMocTM ot toto, npeBbiinaeT m 
nepeMeHHaa b nyneBoe 3HaneHMe mhm 3HaneHMe 
-D, 6noK npMHATMSi peweHMfl o6HOBnneT 
cooTBeTCTByioLUMe nepeMeHHbie, KaK onwcaHO 
Bbiiue. nocne stoto 6noK npMHflTMfl peweHMfl 
BbiflaeT MMnyribc hm6o Ha Bbixofl PASS, nM6o Ha 

BblXOfl GAP B 3aBMCMM0CTM OT TOTO, 

nponycKaeTcn 6noK TpacpMKa mum HeT. 

PeanM3au,MH cnoco6a n pope>KM Ba h n a 
Bbi30BOB MJinracTpMpyeTcn Ha cpMr. 3c. Ecnn 
o6-beM b cpeflHeM npMxoflaiflero TpacpMKa 
(noKa3aHHoro Ha ropM30HTanbHOM ocm) HM»e, 
neM BbiLueynoMflHyToe MaKCMManbHoe 3HaneHMe 
U, to npope>KMBaHMe oTcyTCTByeT (b MfleanbHOM 
cnyMae). EcnM oSteM b cpeflHeM 
npeflocTaB/iaeMoro TpacpMKa npeBbiiuaeT 
yKa3aHHoe 3HaneHMe, to npopewMBaioman 
non-mecKaa cxeMa 6yfleT pe>KeKTMpoBaTb Bee 
6jiokm TpacpMKa (nyTeM HanpaBneHMfl mx Ha 
Bbixofl GAP). HfleanbHbiM cnynaM npeflCTaBfieH 
npepbiBMCTOM nMHMefi, a npaKTMHecKM peanbHbifi 
cnynaM - cnnoLUHOM nMHMefi. Ha npaKTMKe 
xapaKTepMCTMMecKan KpMBas (cnnowHaa mmf\) 
npeflCTaBnaeT co6om crnaweHHyro 
annpoKCMMaL|Mto KycoMHO-nMHeMHOM 
xapaKTepMCTMHecKOM kpmbom (nyHKTMpHan hmhmh) 
Ana MfleanbHoro cnynaa. OopMa, KOTopyio 6yfleT 
MMeTb xapaKTepMCTMHecKaa KpMBaa flna 
npope>KMBaioLfleM norMnecKOM cxeMbi, TaioKe 

3aBMCMT OT 3HaHeHMM, npMHHTblX flnfl 

nocTOAHHbix napaMeTpoB D m B. 

flpMHqMn "npoTeKaraiflero Beflpa" MnM 
npMHi_\Mn "6aHKa MapKepoB" Mo>KeT 6biTb 
npoMnniocTpMpoBaH pa3nMHHbiMM nyTHMM b 
3aBMCM moctm ot toto, KaKMe nepeMeHHbie 
noflBepraraTCfl npoBepKe m c KaKofi tohkm 3peHMn 
ocyu^ecTBnaeTca npoBepKa. HanpMMep, 
Mcnonb30BaHMe MapKepoB He ABnsieTCfl 



Heo6xoflMMbiM, npMMeM Mcnonb3yeMbiM pecypc 
MO>KeT npeflCTaBnaTb co6om BpeMa. rioaTOMy 
HM»e npeflCTaBneHbi BapMaHTbi peLueHMfl, 
cooTBeTCTByiouMe M3o6peTeHMio, b npMMeHeHMM 
k flpyrMM aHanorMHHbiM M3BecTHbiM MexaHM3MaM 
ynpaBneHMfl. 

Ha cpMr. 4 npeflCTaBneHa 6noK-cxeMa 
nocneflOBaTenbHocTM onepaqMM p,m MexaHM3Ma, 
peanM3yK3iflero npMHqMn "npoTeKaioiflero Beflpa" 

B nOCTOHHHOM COCT03HMM, COOTBeTCTByKDlflMM 

MexaHM3My, onMcaHHOMy b flOKyMeHTe ATM 
Forum's ATM User-Network Interface 
Specification, Version 3.1, p. 79. B stom 
cnynae npopewMBaioLflaa norMHecKaa cxeMa 
3anoMMHaeT b CBoeCi naMflTM cneflyioLflMe 
napaMeTpbi: 

- BpeMH npMXOfla t 2 nocneflHero npMHHToro 
6noKa rpacpMKa (KOTopoe nepBOHananbHO to we 
caMoe, hto m TeKymee BpeMfl t^, 

- npoMewyTOMHoe BpeMa npMXOfla (IAT), 
KOTopoe npeflCTaBnneT co6om BenMHMHy, 
o6paTHyio npeflenbHOMy 3HaneHMio U 
npope>KMBaioifleM norMMecKOM cxeMbi m 
cpMKCMpoBaHHOM eflMHMqe npMpaifleHMS, Ha 
KOTopyio npoM3BOflMTcn npMpameHMe cneTHMKa 
Ha Ka>KflblM npMHflTbIM 6noK TpacpMKa, 

3HaneHMe cneTHMKa b, KOTopoe 
yBenMMMBaeTca no Mepe yBenMMeHMfl ckopoctm 
TpacpMKa. 3HaneHMe cneTMMKa y6biBaeT c 
nacTOTOM , cooTBeTCTByiouiePi npeflenbHOMy 
3HaneHMio U, ho y6biBaHMe (oTpMU,aTenbHoe 
npMpaifleHMe) ocymecTBnfleTCH TonbKO nocne 
npMXOfla 6noKa TpacpMKa, 

- nepeMeHHyio a, KOTopaa npeflCTaBnaeT 
co6om BcnoMoraTenbHyio nepeMeHHyio, 
cooTBeTCTByioiflyio b npMHL(Mne 3HaMeHMio 
cneTHMKa b, 

- npeflenbHoe 3HaneHMe pe>KeKL(MM L, 
cooTBeTCTByioiflee 3HaHeHMio cMeTHMKa, 
npeBbiuJeHMe KOToporo npMBOflMT k pe>KeKL\MM 
6noKOB TpacpMKa. (MaKCMManbHoe 3HaMeHMe 
oieTHMKa ecTb L + IAT, a ero MMHMManbHoe 
3HaneHMe, MCKmonafi kopotkmm 3Tan o6HyneHMfl, 
ecTb IAT). 

nocne npMXOfla hoboto 6noKa TpacpMKa (aTan 
41) npope>KMBaioLi(aH norMHecKaa cxeMa 
3anoMMHaeT TeKymee speMfl b nepeMeHHOM 
tl (3Tan 42). nocne 3toto npope>KMBaiotflan 
nomnecKaH cxeMa npMCBaMBaeT 
BcnoMoraTenbHOM nepeMeHHOM a 3HaMeHMe a = b 
- (ti - t2), T.e. 3Ha>neHMe, KOTopoe nonynaeTCfl 
nyTeM BbiMMTaHMH BpeMeHM, npouiefliuera ot 
nocneflHero nponytfleHHoro 6noKa TpacpMKa, M3 
Teicyiflero 3HaneHMfl cneTMMKa (aTan 43). 3aTeM 
npope>KMBaioiflaf) norMHecKaa cxeMa npoBepneT, 
MMeeT nM BcnoMoraTenbHan nepeMeHHaa b 
3HaneHMe, MeHbiuee Hynn (3Tan 44). EcnM sto 
TaK (T.e. MMeeT Mecro He3HanMTenbHbiM 
TpacpMK), to BcnoMoraTenbHaa nepeMeHHan 
ycTaHaBriMBaeTCH Ha HyneBoe 3HaneHMe (aTan 
45b), nocne nero npoueflypa nepexoflMT k 3Tany 
46b, Ha kotopom c^eTMMK nonynaeT 3HaneHMe b 
= a + IAT, npoxofly nepeMeHHOM npMCBaMBaeTca 
MCTMHHoe 3HaneHMe (T), a BpeMH npMXOfla 
npefliuecTByiomero npMHAToro 6noKa TpacpMKa 
o6HOBnneTCH. (nocne sTana 45b cneTHMK, TaKMM 
o6pa30M, nonynaeT 3HaneHMe IAT). 

EcnM Ha 3Tane 44 o6Hapy>KeHo, hto 
BcnoMoraTenbHan nepeMeHHan He MMeeT 
3HaneHMfl MeHbUjero, neM Hynb, to Ha aTane 45a 
npoBepBeTCH, MMeeT nM BcnoMoraTenbHaa 
nepeMeHHan 3HaHeHMe, npeBbiwaiomee 
onpefleneHHoe BepxHee npeflenbHoe 3HaneHMe L 
(T.e. MMeeT nM ynoMnnyToe "Beflpo" b MTore 
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HaKonneHHbiCi "3anac" b TaKofi cTeneHM, hto oh 
MO>KeT 6biTb ncnonb30BaH flnn nepecbinKM 
KOHKpeTHoro 6noKa TpacpMKa). Ecnn 3HaneHMe 
BcnoMoraienbHOM nepeMeHHofi npeBbiLuaeT L, 
MHTepBan cjihujkom KOpOTOK (cnMUJKOM BblCOKa 
MacTOTa nofiBJieHUJi) OTHOCMTenbHO 
HaranneHHoro "3anaca", to npn stom npoxoAy 
nepeMeHHofi npucBanBaeTcn 3HaneHMe no>KHoro 
(F) npoxoAa Ha 3Tane 46a, c KOToporo 
npoqenypa nepexoflMT Ha 3Tan 47, me bboamtch 
3HaneHne npoxofla nepeMeHHofi. 

EcnM Ha 3Tane 45a oeHapyweHO, hto 
3HaneHne BcnoMoraTenbHofi nepeMeHHofi He 
npeBbiiuaeT L (t. e. MHTepBan He cnMWKOM 
KOpOTOK no OTHOUJeHMKD k HaronneHHOMy 
"3anacy"), to npoqeflypa nepexoflMT k 3Tany 
46b, rfle 3HaneHMe cneTHMKa n BpeMfi npuxoAa 
npefltuecTByraLAero npMHHToro 6noKa TpacpMKa 
o6HOBnnioTCfl m npoxofly nepeMeHHofi 
npucBanBaeTcn MCTUHHoe 3HaneHMe (T). 

B flaHHOM BapnaHTe ocymecTBneHMH 
coAep>KMMoe "Benpa" (coAepwMMoe, 
cooTBeTCTByrainee 3HaneHMK) b cneTHMKa) 
"npoTeKaeT" c nocTOHHHofi CKopocTbw U, a, c 
Apyrofi cTopoHbi, coAepwMMoe "Beflpa" nonynaeT 
npupameHne Ha Ka>KflbM npMHATbifi 6jiok 
TpacpMKa. CneTHHK nocTOAHHo 6yneT noKa3biBaTb 
3HaneHMe, HMwe win paBHoe L flna 6jiokob 
TpacpMKa, noflne>KaiiiiMX npneiviy. 

B pemeHMM, cooTBeTCTByiomeM 

M3o6peTeHMK>, BapnaHT ocymecTBneHMfi, 
onncaHHbiM Bbiiue, MOflncpnMnpoBaH T3K, KaK 
npeACTaBneHO Ha cpnr. 5, T.e. nyTeM 
Ao6aBJieHMH nocne OTana 46a (sTana 56a Ha 
cpnr. 5) A°nonHHTejibHoro STana. KpoMe toto, 
nepewieHHaa t 2 b 3TOM cnynae o6o3HanaeT 
BpeMH npnxoAa npeAiuecTByroinero 6noKa 
TpacpMKa. Pa6oTa b stom cnynae 
ocymecTBnaeTCH, KaK onncaHo HMwe, npn stom 

CCblJ104Hbie n03MUMM COOTBeTCTByKlT CCbinOMHblM 

no3ML(Mf)MM no cpnr. 4, 3a MCKnioneHMeM toto, 
hto ohh HaHMHaKJTCfl c UMcppw 5, cornacHo 
HOMepy nepTewa. BcnoMoraTenbHaa 
nepewieHHafl a b a^hhom BapnaHTe He 
Tpe6yeTcn. 

nocne npuxoAa hoboto 6noKa TpacpuKa (3Tan 
51) npopewuBaromaa norMnecKafl cxeMa 
3anoMMHaeT TeKymee BpeMH b nepeMeHHofi 
' 1 (3Tan 52). nocne stoto npopewMBaroinaa 
nomnecKaa cxeMa npncBansaeT 
BcnoMoraTenbHOM nepeMeHHOM a 3HaneHMe b = b 
- (ti - t 2 ), T.e. 3HaHeHne, KOTopoe nonynaeTca 
nyTeM BbWMTaHMH BpeMeHM, npoweAwero ot 
noc/ieAHero 6noKa TpacpuKa, m TeKymero 
3HaneHMfl cneTHMKa. KpoMe toto, nepeMeHHofi 
* 2 p,aeica 3HaHeHne nepeMeHHofi t-i (3Tan 53). 
3aTeM npope>KMBaK3iAafl nomnecKafl cxeMa 
npoBepneT, nMeeT nn BcnoMoraTenbHaa 
nepeivieHHafl b 3HaneHne, MeHbtuee Hyna (3Tan 
54). Eonn 3to tbk, to cneTHMK 
ycTaHaBjinBaeTcsi Ha HyneBoe 3HaneHne (3Tan 
55b), nocne Hero npoqeAypa nepexoAMT k 3Tany 
56b, Ha kotopom cneTHMK nonynaeT 3HaneHMe b 
= b + IAT, npoxoAy nepeMeHHofi npncBanBaeTcn 
ncTMHHoe 3HaneHne (T). 

Ecnn Ha 3Tane 54 o6Hapy>KeHO, hto chcthhk 
He MMeeT 3HaneHMSi n/ieHbiuero, neM Hynb, to Ha 
3Tane 55a npoBepsqeTcn, MMeeT m cneTHMK 
3HaHeHne, npeBbiiuaioLL|ee onpeAeneHHoe 
BepxHee npeAenbHoe 3HaneHne L. Ecnn 
3HaMeHne cMeTHMKa npeBbiiuaeT L, to npoxoAy 
nepeMeHHofi npncBanBaeTCfl 3HaneHMe no>KHoro 
(F) npoxoAa Ha 3Tane 56a. nocne stoto 
npoqeAypa nepexoAnT Ha 3Tan 57, rAe 



BbwncnneTCfi 3HaneHne b + IAT, n 3HaneHne 
cseTHMKa oSHOBnaeTcn, ycTaHaBnnBancb Ha 
MeHbLuee H3 3HaMeHnfi b + IAT n H, rAe H - 
npeABapnTenbHO onpeAeneHHoe npeAenbHoe 
3HaneHne cneTHnKa, KOTopoe cneTHMK He Aon>KeH 
npeBbiaiaTb (3aMeTMM, hto 0<L<H). nocne 
oBHOBneHMH 3HaneHHFi cneTHUKa npoqeAypa 
nepexoAnT k 3Tany 58, rAe ocymecTBnaeTCfl 
bboa 3HaneHna npoxoAa nepeMeHHofi. 

Ecnu Ha STane 55a o6Hapy>KeHO, hto 
3HaneHne cneTHnKa He npeBbiujaeT L, to 
npoyeAypa nepexoAnT k 3Tany 56b, rAe 
3HaneHne cneTHMKa n BpeMa npuxoAa 
npeAiuecTByiomero npnH^Toro 6noKa TpacpuKa 
o6HOBnaioTC?i, KaK onucaHO Bbiiue, n npoxoAy 
nepeMeHHofi npncBanBaeTcn ncTMHHoe 3HaneHne 
(T). 

B flaHHOM BapnaHTe Tame ocymecTBnfleTCfl 
o6HOBneHne 3HaneHVifl cneTHMKa Ha Ka>KAbiCi 
pe»<eKTMpyeMbifi 6noK TpacpuKa. B dtom cnynae 
o6HOBneHne MO>KeT npoAon>KaTbCH ToribKO ao 
AocTHweHkia cneTHMKOM BepxHero npeAenbHoro 
3HaHeHM?i H. TaKnM o6pa30M, cneTHMK 
o6HOBnFieTCR n pe>KeKTnpyeMbiMn 6noKaMH 
TpacpuKa, npw stom noTOK TpacpuKa nepexoAMT b 
cocTOAHHe "c HeAocTaTKOM". flnana30H 
cocTOflHna "c HeAocTaTKOM" b stom cnynae 
othochtch k Anana30Hy, rAe p,rm OTcneTa b 
cneTHMKa BbinonHaeTCfl cooTHOiueHMe L <b<H. 
KaK noKa3aHo Ha cpMr. 5, OTcneT cneTHMKa 
Aon>KeH CHM3MTbcn, no MeHbLuefi Mepe, ao 
npeAenbHoro 3HaneHMfl L, npe«Ae neM 6noKM 
TpacpMKa 6yAyT nepecbinaTbcn. 

OnepaqMM, MnnracTpMpyeMbie Ha cpMr. 5, 
MoryT TaioKe BbinonHATbcn ycTpoficTBOM, 
noKa3aHHbiM Ha cpMr. 3b. B AaHHOM cnynae, 
OAHaKo, b naM^TM M2 3anoMMHarciTCfl pa3nMHHbie 
nocTonHHbie napaMeTpbi (U, L m H). 

B npeAOTaBneHHOM Bbime onMcaHMM 
MOflMcpMKaqMM 6binM BBeAeHbi b M3BecTHbifi 
anropMTM, KOTopbifi noKa3aH Ha cpMr. 4 m onMcaH 
b BbiujeynoMHHyTOM MCTOHHMKe (ATM Forum's 
User Network Interface Specification). 
AHanorMHHbie MOAMCpMKaqMM MoryT 6biTb 
BBeAeHbi b anropMTM BMpTyanbHoro 
nnaHMpoBaHMa, onMcaHHbiM b BbiLueynoM^HyTofi 
cneu,Ma>Kau,MM, KaK 3KBMBaneHTHbiM onncaHHOMy 
Bbiiue MexaHM3My "npoTeKaioiAero BeApa" b 
nocTO^HHOM coctohhmm. Ha cpMr. 6 noKa3aHa 
6noK-cxeMa, nnniocTpMpyioi^aH MexaHM3M 
BMpTyanbHoro nnaHMpoBaHMfl, KOTopbifi 
o6ecnenMBaeT o6pa6oTKy TeKymero BpeMeHM. B 
AaHHOM cnynae npope^MBaroiAan norMnecKan 
cxeMa 3anoMMHaeT b cBoefi naM^TM cneAyioii(Me 



KOTopoe cpaBHMBaeTCFi c TeKyu^MM BpeMeHeM. 
TaKMM o6pa30M, TAT cooTBeTCTByeT BpeMeHM, 
KorAa Aon>KeH npMMTM cneAyioi^Mfi 6noK 
TpacpMKa, ecnM 6bi MHTepBanbi Me>KAy 6noKaMM 
TpacpMKa (noTOKa TpacpMKa co crapocTbio U) 

6blHM paBHblMM, 

- npoMewyTOHHoe BpeMn npMXOAa (IAT), 
KOTopoe npeACTaBnneT co6ofi BenMHMHy, 
o6paTHyio npeAenbHOMy 3HaneHMio U 
npopejKMBatomeM norMnecKofi cxeMbi m 
cpMKCMpoBaHHOM eAMHMLje npMpaii\eHMFi, Ha 
KOTopyio npoM3BOAMTc^ npMpau^eHMe cneTHMKa 
Ha Ka>KAbiM npMHflTbifi 6noK TpacpMKa, 

- npeAenbHoe 3HaneHMe L pe>KeKL;MM. 
nocne npMXOAa hoboto 6noKa TpacpMKa (3Tan 

61) 3HaneHMe nepeMeHHofi t o6HOBnyieTCH atia 
cooTBeTCTBMfl TeKyu^eMy BpeMeHM (sTan 62). 
nocne stoto na 3Tane 63 npoBepneTCfi, MeHbuie 
m TAT, neM yra3aHHoe BpeM^. EcnM 3TO tbk. 
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to nepeMeHHaa TAT o6HOBnseTcn, 
ycTaHaBJiMBaacb Ha 3HaneHne t (3Tan 64b), 
nocne nero npoqeflypa nepexoflMT k 3Tany 65b, 
rfle BbiHMcnaeTCH HOBoe 3HaneHne TAT nyTeM 
Ao6aBneHMfl nocTOHHHOM I AT k npeflbiflyifleMy 
3Ha4eHMio. flononHHTenbHo, npoxofly 
nepeMeHHoPi npucBanBaeTcn MCTUHHoe 3HaneHMe 
(T). 

Ecnu Ha 3Tane 63 o6Hapy>KeHO, hto 
3HaneHMe nepeMeHHoii TAT He MeHbwe, neM 
BpeMfl, cooTBeTCTByramee BpewieHH npuxofla 
6noKa TpacpMKa, to npo 4 eflypa nepexoflMT Ha 
3Tan 64a, rfle npoBepaeTCH, 6onbUJe nn 
3HaMeHne TAT, neM t + L (T.e. nocTynun nn 
6noK TpacpMKa paHbiue MOMeHTa BpeMeHM TAT - 
L). EcnM 3TO MMeeT MecTO, to Ha STane 65a 
npoxofly nepeMeHHofi npwcBaMBaeTCH nowHoe 
3HaneHMe (F). Ecnu sto He MMeeT MecTa, to 
npoi^eflypa nepexoflMT k STany 65b, rfle 
BbNHcnneTca HOBoe 3HaneHMe TAT nyTeM 
flo6aBneHMH nocTOHHHOM I AT k npeflbiflyifleMy 
3HaHeHnio. KpoMe Toro, npoxofly nepeMeHHofi 
npucBanBaeTCH MCTUHHoe 3HaneHMe (T). Ot 
STanoB 65a m 65b npoqeflypa nepexoflMT k 
KOHeMHOMy 3Tany (3Tan 66), rfle 
ocymecTBnaeTcn bboa npoxofla nepeMeHHOfi. 

B BbiiueonncaHHOM MexaHH3Me BbwucneHHoe 
3HaMeHne TAT, TaKHM o6pa30M, cooTBeTCTByeT 
3HaHeHMK> CMeTHMKa M3 npeflbiflymero npuMepa, 
npMHeM flaHHoe 3HaneHMe yKa3biBaeT Ha "pa3Mep 
nyna" b MOMeHT npuxofla Ka>Kfloro 6noKa 
TpacpMKa. B flaHHOM cnynae "cneTHMK" He MMeeT 
BepxHero npeflenbHoro 3HaneHMfl (no Mepe 
npupaifleHMfl BpeMeHM). KaK mowho BMfleTb, 
onucaHHbie Bbiiue cnoco6bi cxoflHbi flpyr c 
flpyroM; BbipaweHMe (L/IAT) no cyiflecTBy 
cooTBeTCTByeT pa3Mepy nyna B, a BbipaweHMe 
(H-D)/IAT cooTBeTCTByeT napaMeTpy D. 

!1peo6pa30BaHMe b cpunbTp hmjkhmx nacTOT, 
comacHO M3o6peTeHMK3, MO>KeT 6biTb 
ooyLflecTBneHO, KaK onMcaHO Bbime, nyTeM 
flo6aBneHnn b BeTBb pe>KeK 4 MM 
flononHHTexibHoro 3Tana 65c (cpMr. 7a), rfle 
3HaneHMe nepeMeHHofi TAT o6HOBnfleTCfi TaKMM 
o6pa30M, hto o6HOBneHHoe 3HaneHMe paBHo 
MeHbiueMy M3 3HaHeHMM TAT + IAT m t + H. B 
3tom cnynae o6HosneHMe nepeMeHHofi TAT 
npoflonwaeTcn b BeTBH peweKqMM TeM we 
cnoco6oM, hto m b BeTBM npMeMa (Ha 3Tane 
65b), ho Be/iMHMHa t + H npeflCTaBnaeT co6om 
MaKCMManbHoe 3HaneHMe, flonycTMMoe flna TAT. 
flnana30H coctoahms "c HeflocTaTKOM" b flaHHOM 
npuMepe co3flaeTCfl nyTeM cflBMra, b cnynae 

TpaCDMKa BblCOKOM M HTeHCW B HOCTM , 3HaHeHMfl 

TAT nocTeneHHo, nocneflOBaTenbHbiMM 
peweicrnpyeMbiMM 6noKaMM TpacpMKa, ho He 
6onbwe, neM Ha paccTOAHne H ot Teicymero 

BpeMeHM, BMeCTO TOTO, HT06bl COBCeM He 

BbinonHflTb cflBMra flna peweKTMpyeMbix 6noKOB 



3 npMMepax, cooTBeTCTBytomux cpMr. 6 m 7a, 
TeopeTMHecKoe BpeMfl npMXOfla TAT 
npeflCTasnaeT co6om BennHMHy, KOTopa* 

M3MeHfleTCfl COOTBeTCTBeHHO MHTeHCMBHOCTM 

TpacpMKa. HHTeHCMBHOCTb TpacpMKa, 6onee 
HM3Kan, HeM npeflenbHoe 3HaneHMe (U), 
Bbi3biBaeT OTHOCMTenbHO Manoe yBenMHeHMe 
3HaneHMfl TAT no cpaBHeHMio c TeM, hto MMeeT 
MecTO b cnynae mhtbhcmbhoctm TpacpMKa, 
npeBbiLuawtfleM npeflenbHoe 3HaneHMe. 

OnepaL|MM, MnntocTpupyeMbie Ha cpMr. 7a, 
TaiOKe MoryT 6biTb peanM30BaHbi ycTpoficTBOM, 
noKa3aHHbiM Ha cpMr. 7b, rfle noKa3aHO 
ycTpoMCTBO, no cyiqecTBy cxoflHoe c 
ycTpoficTBOM, noKa3aHHbiM Ha cpMr. 3b. nocne 



npMXOfla hoboto 6noKa TpacpMKa 6noK npMHATMs^ 
pemeHMfl DM ynpaBnaeT nacaMM CLK flnn 
3anoMMHaHMn Teicyiflero BpeMeHM b naMaTM M1, 
nocne nero oh cpaBHMBaeT 3HaneHMfl 
nepeMeHHbix t m TAT (m, ecnM Heo6xoflMMO, to 
SHaneHMA nepeMeHHbix t + L m TAT) flpyr c 
flpyroM. nocne 3Toro 6noK npMH^TMR peojeHMn 
DM oSHOBnseT, b cooTBeTCTBMM c cpMr. 7a, 
HOBoe 3HaneHMe flna TeopeTMHecraro BpeMeHM 
npMXOfla m BbiflaeT MMnynbc nM6o Ha Bbixofl 

PASS, J1M60 Ha BblXOfl GAP B 3aBMCMM0CTM OT 

roro, 6bin npMHflT 6noK TpacpMKa MnM HeT. 

Bbi6op toto, HacKonbKO BenMK flonweH 6biTb 

flMana30H COCTOflHMfl "C HeflOCTaTKOM", 33BMCMT 

ot xapaKTepMCTM k, KOTopbie >KenaTenbH0 
o6ecneHMTb c noMoiflbK) npope>KMBaK)ifleM 
norMHecKOM cxeMbi. MeM 6onbiue flMana30H 
cocTOflHMfl "c HeflocTaTKOM" (T.e, neM 6onbLue 
3HaneHMe D MnM H), TeM 6onbiue "HeflocTaTOK" 
Ann noTOKa TpacpMKa m tbm MeHbiue HMcno 
6noKOB TpacpMKa 6yfleT npMH^To. 3to noKa3aHO 
Ha cpMr. 3c: neM 6onbwe flMana30H cocToaHM^ "c 
HeflocTaTKOM", TeM Kpyne nepexofl npM 
npeflenbHOM 3HaneHMM U Ha 

XapaKTepMCTMHeCKOM KpMBOM norMHecKOM cxeMbi. 
C flpyroM CTopoHbi, neM 6onbwe flMana30H 

COCTOflHMfl "C HeflOCTaTKOM", TeM 

npoflon>KMTenbHee 6yfleT peaKL^Mfl nomnecKOM 
cxeMbi Ha pe3Koe M3MeHeHMe b ckopoctm 
TpacpMKa, Korfla MMeeT MecTO nepexofl ot oneHb 

BblCOKOM CKOPOCTM K CKOpOCTM MeHbLUeM, HeM U. 

HanpMMep, ecnM U = 1 0 MapKepoB b ceKyHfly, D 
= 20 MapKepoB m r = 100 sneMeHTOB flaHHbix b 
ceKyHfly, m nocne 3Toro r BHe3anHO naflaeT flo 
3HaneHMH r = 5 sneMeHTOB flaHHbix b ceKyHfly, 
to noTpe6yeTca 4 ceKyHflbi, HToSbi norMnecKaa 
cxeMa Sbina BbiBefleHa M3 cocTO^HMa "c 

HeflOCTaTKOM", KOTOpOMy COOTBeTCTByiOT 20 

MapKepoB. TonbKO nocne stoto norMHecKan 
cxeMa 6yneT cnoco6Ha npMHMMaTb BXOfl^iflMe 
6noKM TpacpMKa. npeflnoHTMTenbHo, HTo6bi 
npeflenbHbie 3HaneHMfl (L, -D, H) m paccTO^HMfl 
Me>Kfly hmmm 6binM qenoHMcneHHbiMM 
3HaneHM«MM. SMnMpMHecKoe npaBMno coctomt b 
tom, hto cooTHOiueHMe (c nio6oro HanpaBneHMfi) 
Mewy pa3MepoM flMana30Ha cocTo^HMfi "c 
HeflocTaTKOM" m pa3MepoM nyna flon>KHO 6biTb 
i^exiOHMcneHHbiM 3HaneHMeM. B 

npeflnoHTMTenbHOM cneqwanbHOM cnynae 
AMana30H coctoshms "c HeflocTaTKOM" paBeH no 
BenMHMHe pa3Mepy nyna. 

Cnoco6, cooTBeTCTByioLflMM M3o6peTeHMK), 
MomeT 6biTb Taione peanM30BaH, HanpMMep, c 
Mcnonb30BaHMeM 6ycpepa, cpyHKMMOHMpyioiflero 
no npMHi^Mny o6pa6oTKM b nopaflKe nocTynneHMn 
(FIFO - "nepBbiM npMiuen, nepBbiM o6cny>KeH"). 
TaKan peanM3aqMfl noKa3aHa Ha cpMr. 8. BnoKM 
TpacpMKa, TaKMe KaK sneMeHTbi flaHHbix, 
3anoMMHaioTCH b 6ycpepe 81 b onepeflM b 
nopnflKe mx npM6biTMfl. EcnM onepeflb He nycTan, 

TO 6/10KM TpacpMKa CHMTblBaiOTCfl C TOnOBHOM 

nacTM 6ycpepa co cKopocTbio U (6noKOB TpacpMKa 
b ceKyHfly). EcnM cpeflHHH nacTOTa npMXOfla 
npeBbimaeT 3HaneHMe U, to HMcno 6noKOB 
TpacpMKa b onepeflM 6yfleT B03pacTaTb. BnoKM 
TpacpMKa, KOTopbie npM6biBaioT nocne 
3anonHeHMfi onepeflM, BynyT peweKTMpoBaTbca. 

noTOK TpacpMKa MO>KeT 6biTb noflaH, 
HanpMMep, Ha TpMrrepHbiM 6noK 84, KOTopbiM 
reHepMpyeT MMnynbc Ha Ka>KflbiM npMxoflniflMti 
6noK TpacpMKa. Bycpep CHa6>KeH cneTHMKOM 83, 
KOTopbiM nonynaeT MHCpopMai^MK), 

cooTBeTCTByioiflyio ckopoctm TpacpMKa, c 
TpMrrepHoro 6noKa m c noMoiflbio MMnynbcoB 
HenpepbiBHo BbiHMcnneT CBo6oflHoe 
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npocTpaHCTBo b 6ycpepe. KaacAbiPi 6noK TpacpMKa, 
nocTynawiUMM b onepeflb, yMeHbiuaeT OTcneT 
cneTHUKa, a Ka>KAbiM 6noK TpacpMKa, 
CMMTbiBaeMbiii M3 o^epeflu cepBepoM 82, 
yBennHUBaeT OTcneT cneTHMKa. B cnynae, KorAa 
onepeflb 3anonHMJiacb, peweKTMpyeMbie 6jiokm 

TpaCpMKa CHM>KaK)T OTCHeT CHeTHMKa AO 

npeAenbHoro 3HaneHMH -D (rAe D - 
nonowHTenbHoe Ljenoe HMcno). Ecnn cneTHMK 
HMeeT 3HaneHne MeHbiue Hyna, to H3 6ycpepa He 
6yAyT CHUTbiBaTbcn 6jiokm TpacpMKa, a 3HaneHMe 
cMeTMUKa 6yAeT nonynaTb npupaiAeHun c 

H3CT0T0M U. 

3HaMeHnn napaMeTpoB, Mcnonb3yeMbix b 
cnoco6e, cooTBeTCTByromeM H3o6peTeHnio, 

Bbl6MpaK)TCfl B COOTB6TCTBMM C TUflOM MCT0HHMK3 

TpacpMKa. (Ecnn Tun MCTOHHMKa TpacpMKa He 
M3BecTeH, to 6yAeT Mcnonb30BaTbca Tun 
MCTOHHHKa TpacpMKa, ycTaHaBnuBaeMbiM no 
yMonHaHMo). ripeAnonowMM, hto crapocTb r 

HCTOHHMKa TpacpMKa nOCTOSHHa M COOTBeTCTByeT 

tohho npeAenbHOMy 3HaneHMK) U. 3to 03HanaeT, 
hto pa3Mep nyna ocTaeTcn Hen3MeHHbiM, 
HanpMMep paBHbiM Hynio. EcnM crapocTb 

HCTOHHMKa M3MeHfleTCfl AO 3HaHeHV1H, 

npeBbiaiaroiAero U, 3a KopoTKoe BpeMH m 3aTeM 
naAaeT ao U, to itotok TpacpMKa 6yAeT 

HaXOAMTbCa B nOCTOHHHOM COCTOHHMM 

HeAOCTaTKa b TeneHMe MHTepBana, noKa He 
npoM30MAeT noAo6Hoe M3MeHeHMe b 
npoTMBononojKHOM HanpaBneHMM. B cnynanx 

MCTOHHMKOB C nOCTOHHHOM CKOpOCTbK) TpacpMKa 

no3TOMy npeAnoHTMTenbHee Bbi6paTb nyn c 
nono>KMTejibHbiM HananbHbiM pa3MepoM m 
ycTaHOBMTb npeAenbHoe 3HaneHMe U HecKonbKO 
Bbiiue, HanpMMep Ha Aonro eAMHML)bi 6onbiue, 
HeM crapocTb, 3anpaujMBaeMas mctohhmkom Ha 
STane ycTaHOBneHMH coeAMHeHMfl. 

ct>MnbTp (npope>KMBaioiAafl norMHecKan 
cxeMa), cooTBeTCTByroiAMM M3o6peTeHMto, MO>KeT 

6blTb MCnOJ1b30BaH COBMeCTHO C 06blHHblM 

cpMJibTpoM; b HopManbHOM CMTyaqMM TpacpMKa 
Mcnonb3yeTCH o6biHHbiM cpMJibTp, a b CMTyaqMAX 
neperpy3KM ocymecTBiaeTCfl nepeKnroneHMe Ha 

CpMnbTp HM>KHMX HaCTOT, COOTBeTCTByiOIAMM 
M3o6peTeHMK). 

<t>MJ1bTp MO>KeT TaiOKe MCnonb30BaTbCfl TaKMM 

o6pa30M, HTo6bi nepecbinaeMbie sneMeHTbi 

AaHHblX 0603HaHanMCb B COOTBeTCTBMM C MX 

npMopMTeTOM, HanpMMep, no AByM KaTeropMflM. 
3to MO>KeT 6biTb ocyiAecTBneHO, HanpMMep, c 
noMOLi(bK3 6m Ta CLP (npMopMTeT noTepM 
sneMeHTa AaHHbix). ripn 3T0M 

OTCpMnbTpOBblBaK)TCn TOJIbKO 

HM3KonpMopMTeTHbie sneMeHTbi AaHHbix, b to 
BpeMfl KaK BbicoKonpMopMTeTHbie sneMeHTbi 
AaHHbix He cpMnbTpyioTcn coBceM. KaK BapMaHT, 
BbicoKonpMopMTeTHbie sneMeHTbi AaHHbix MoryT 
paccMaTpMBaTbCfi KaK npo3panHbie c tohkm 

3peHMfl CpMJlbTpa, MHbIMM CJIOBaMM, OHM He 
CHMTaiOTCfl COBCeM, M npM 3TOM 
BblCOKOnpMOpMTeTHbIM TpacpMK He OKa3blBaeT 
BTIMaHMfl Ha HM3KOnpMOpMTeTHblM TpacpMK. 

Xoth M3o6peTeHMe 6bino onMcaHO co 
ccbimaMM Ha npMMepbi, MnniocTpMpyeMbie 
HepTe>KaMM, oneBMAHO, hto M3o6peTeHMe He 
orpaHMHMBaeTCfi npMBeAeHHbiMM npMMepaMM m 
AonycKaeT moamcpmk3L(mm 6e3 M3MeHeHMfl 
o6"beMa M3o6peTeHMfl m era cy iahoctm , KaK 
pacKpbiTO b onMcaHMM m b cpopMyne 
M3o6peTeHMfi. HanpMMep, b oahom M3 BapMaHTOB 
ocyiAecTBneHMfl, b kotopom HenpepbiBHO 
BbiHMcrweTcn HOBoe TeopeTMHecKoe BpeMa 
npMXOAa, BMecTO BpeMeHM MO>KeT 6biTb 
Mcno^b30BaHa nio6aa Apyraa riMHeviHo 



M3MeHflK)inaacfi BenMMMHa. flnn npocTOTbi 
M3no>KeHMfl, oAHaKO, b nyHKTax cpopMynbi 
M3o6peTeHMH ccbinKM AenaioTCFi Ha BpeMH (nyHKT 
4). 

<t>opMyna ii3o6peTeHna: 

1 . Cnoco6 ynpaBneHMH TpacpMKOM b cMCTeMe 
CBH3M, nepeAaioiAeM 6hokm TpacpMKa, npM 
kotopom noAAep)KMBaioT HenpepbiBHO 
M3MeHaioiAyiocR BexiMHMHy Ann 6noKOB TpacpMKa, 
npMHeM 3HaneHMe 3tom BenMHMHbi b hio6om 
MOMeHT BpeMeHM onpeAenneT to, MO>KeT jim 

MHAMBMAyanbHbIM 6nOK TpacpMKa 6blTb npMHHT 

ana nepecbinKM, M3MeHSRK)T, ann npMHHTbix 
6noKOB TpacpMKa, 3HaHeHMe yK33aHHOM 

BeflMHMHbl TaK, HTO MHTeHCMBHOCTb TpacpMKa 

HMwe, HeM KOHKpeTHoe npeABapMTenbHo 
onpeAeneHHoe 3HaneHMe, M3MeH>ieT 3HaneHMe 
yKa3aHHOM BenMHMHbi b nepBOM HanpaBneHMM, ho 
He Sonee, HeM ao npeABapMTenbHo 
onpeAeneHHoro nepBoro npeAenbHoro 3HaHeHMn, 
a MHTeHCMBHOCTb TpacpMKa Bbiiue yKa3aHHora 
npeABapMTenbHo onpeAeneHHoro 3HaneHMfl 
M3MeH^eT yKa3aHHoe 3HaneHMe bo btopom 
HanpaBneHMM, m HaHMHaiOT pe>KeKL(Mio 6noKOB 
TpacpMKa, KorAa 3HaneHMe yKa33HHOM BenMHMHbi 
b ynoMHHyTOM btopom HanpaBneHMM AocwaeT 
KOHKpeTHoro npeABapMTenbHo onpeAeneHHoro 
BToporo npeAenbHoro 3HaH6HMH, OTnMHaioiAMMcn 
TeM, hto 3HaneHMe ynoMfiHyTOM BenMHMHbi TaiOKe 
M3MeHnioT Ann pe>KeKTMpyeMbix 6noKOB TpacpMKa 
b ynoMHHyTOM btopom HanpaBneHMM, ho He 
6onee neM ao KOHKpeTHoro npeABapMTenbHo 
onpeAeneHHoro TpeTbero npeAenbHoro 3HaneHMH 
(-D, H), m KorAa 3HaneHMe yKa3aHHOM BenMHMHbi 

HaXOAMTCn Me)KAy BTOpbIM M TpeTbMM 

npeAenbHbiMM 3HaneHMfiMM, oho Aon>KHo BHOBb 

M3MeHHTbC« B ynOMflHyTOM nepBOM 

HanpaBneHMM, no MeHbuieM Mepe, ao 
ynoMSHyToro BToporo npeAenbHoro 3HaneHMfl, 
npe>KAe neM 6noKM TpacpMKa 6yAyT 

npMHMMaTbCH. 

2. CnocoS no n.1, OTnMHaioLL(M mch TeM, hto 
MHTepBan ao TpeTbero npeAenbHoro 3HaMeHMS ot 
BToporo npeAenbHoro 3HaneHMfl Bbi6MpaioT TaK, 
MToSbi oh 6bin paBeH qenoMy HMcny. 

3. Cnoco6 no n.2, OTnMHaiouuMMcn TeM, hto 
MHTepBan ao TpeTbero npeAenbHoro 3HaneHMfl ot 
BToporo npeAenbHoro 3HaneHMH Bbi6MpaioT TaK, 
HTo6bi oh 6bin no cyiAecTBy paBeH MHTepBany ao 
nepBoro npeAenbHoro 3HaneHMn ot BToporo 
npeAenbHoro 3HaHeHMn. 

4. Cnoco6 ynpaBneHMa TpacpMKOM b CMCTeMe 
CBS3M, nepeAaiomeM 6noKM TpacpMKa, npM 
kotopom BbiHMcnnioT TeopeTMHecKoe BpeMn 
npMXOAa (TAT) Ana cneAytomero npMXOAnmero 
6noKa TpacpMKa, npMHeM peanbHoe BpeMfl 
BXOAnmero 6noKa TpacpMKa onpeAenaeT to, 
mowho nM nepecnaTb MHAMBMAyanbHbIM 6noK 

TpacpMKa, M3MeHHIOT, nocpeACTBOM npMH^TblX 

SnoKOB TpacpMKa, TeopeTMHecKoe BpeMH npMXOAa 
(TAT) TaK, hto MHTeHCMBHOCTb TpacpMKa HM«e, 
HeM KOHKpeTHoe npeABapMTenbHo 

onpeAeneHHoe 3HaneHMe, M3MeHneT 
TeopeTMHecKoe BpeMn npMXOAa Menbuje, HeM 
MHTeHCMBHOCTb TpacpMKa Bbiiue yKa3aHHora 
npeABapMTenbHo onpeAeneHHoro 3HaneHMFi, m 
pe>KeKTMpyioT 6noK TpacpMKa, npMXOA^LAMM 
paHbiue, HeM 3HaneHMe TAT Ha BenMHMHy, 
onpeAenneMyio KOHKpeTHbiM npeABapMTenbHo 
onpeAeneHHbiM momchtom BpeMeHM (TAT-L), 
OTnMHaioiAMMCfl TeM, hto pe>KeKTMpyeMbie SnoKM 
TpacpMKa TaiOKe Mcnonb3yioT Ann M3MeHeHMn 
TeopeTMHecKoro BpeMeHM npMXOAa (TAT), ho He 
6onee neM ao KOHKpeTHoro npeABapMTenbHo 
onpeAeneHHoro npeAenbHoro 3HaneHMfl (BpeMn 
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5. OmibTp flna orpaHMMeHMfl TpacpMKa a 
cucTeivie CBA3H, nepeflaioifleM 6hokh TpacpMKa, 
TaKne KaK aneMeHTbi flaHHbix, coflepwaiflMM 
cpefldBo (CALC, M1) Ana noflflepwaHMH 
HenpepbiBHO M3MeHflioifleMCfl BennnnHbi, 
3HaHeHne KOTopotf b nro6oPi MOMem BpeMeHM 
onpeflenneT to, MoweT m KiHAMBi-iAyanbHbiM 
6noK TpacpMKa 6biTb npuH^T flna nepecbinKM, 
cpeflCTBO (DM, M1) flna M3MeHeHHH 3HaneHHfl 
yKa3aHHoti BennHMHbi flna npw-mTbix 6noKOB 

Tpa0MKa TaK, 4TO MHTeHCMBHOCTb TpacpMKa HM>KG, 

MeM KOHKpeTHoe npeflBapMTenbHO 

onpefleneHHoe 3HaMeHne, mMemei 3HaMeHne 
yxa3aHHoti BennnnHbi b nepBOM HanpaBneHMM, ho 
He 6onee HeM ao npeflBapnieribHO 
onpefleneHHoro nepBoro npeflenbHoro 3HaneHMa 
a nHTeHCMBHOCTb TpacpMKa Bbiiue yKa3aHHoro 
npeflBapuTenbHO onpefleneHHoro 3HaneHMfl 
n3MeHsieT yKa3aHHoe 3HaneHne bo btopom 
HanpaBneHnn, m cpeflCTBO (DM) am peweKLjMM 
6noKOB TpacpMKa, Korfla 3HaneHne yKa33HHOM 
BennHUHbi b ynoMHHyTOM btopom HanpasneHMM 
AOCTuraeT KOHKpeTHoro npeflBapnTe/ibHo 
onpefleneHHoro BToporo npeflenbHoro 3HaMeHMH, 

OTnMMaK3U4MMCR TeM, HTO COflep>KHT CpeflCTBO 

(DM, M1) flnn M3MeHeHnn 3HaMeHua ynoMHHyTOM 



BennHMHbi flna pe>KeKTnpyeMbix 6noKOB TpacpMKa 
b ynoMflHyTOM btopom HanpaBneHun, ho He 
6onee neM flo KOHKpeTHoro npeflBapnTenbHO 
onpefleneHHoro TpeTbero npeflenbHoro 3HaMeHHfl 
(-D, H). 

0 6. cDnnbTp flnn orpaHMMennfl TpacpMKa b 

cMCTeMe cbh3M, nepeflaioifleii 6noKM TpacpHKa, 
TaKne KaK aneMeHTbi flaHHbix, coflepwaiflMM 
BbiMMcnnTenbHoe cpeflCTBO (CALC, M1) Ana 
BbiMMcneHMH TeopeTMHecKoro BpeMeHM npMXOfla 

10 (TAT) A^fl cneAytoiflero npMxoflntflero 6noKa 
TpacpMKa, cpeflCTBO cpaBHeHun (DM) flna 
cpaBHeHna peanbHoro BpeMeHM npMXOfla 
npwxoflfliflero 6noKa TpacpMKa c BbiHMcneHHbiM 
TeopeTMMecKMM BpeMeHeM npuxofla m c 
BpeMeHeM, 33bmc$h-l^mm ot Hero, m cpeflCTBO 

15 npMHflTMH peiueHMfl (DM), pearopyioiflee Ha 
pe3ynbTaT, nonyneHHbiM cpeflCTBOM cpaBHeHMH, 
Ann onpefleneHMn Toro, MO>KeT nM 6biTb npMHHT 
MHflMBMflyanbHbiM 6noK TpacpMKa p,m nepecbinKM, 

OTHMMaiOLflMMCH TeM, HTO BbNMCnMTenbHOe 
CpeflCTBO BbinOnHeHO C B03MO>KHOCTbK> 

20 M3MeHeHMa TeopeTMHecKoro BpeMeHM npMXOfla 
(TAT) TaioKe m flna peweKTMpyeMbix 6noKOB 
TpacpMKa, ho He 6onee neM flo KOHKpeTHoro 
npeflBapMTenbHO onpefleneHHoro npeflenbHoro 

3HaMeHMfl. 
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b = MIN { b + IAT , H } 










BEOS 3Ha^eHHH 

nepeMeHHeli npoxona 



b- b + IAT 
npoxon = j 



CO 
CM 



0£ 



^58 



*Hr.5 



-16- 




-18- 



